Documentation for the machine-readable version of the Lowell Proper Motion Survey northern hemisphere, the G numbered stars by Warren, W. H., Jr.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19820022324 2020-03-21T08:05:20+00:00Z
^ r
0100.
I
L//
•	 a	 I"
w9&j&w&^
MGPGPAF%&
, /V D C-A- R &S
National Space Science Date Canter/ 	 9 2-19
World Data Canter A For Rockets and Satellites
DOCUMENTATION FOR THE
MACHINE-READABLE VERSION OF THE
LOWELL PROPER MOTION SUkJEY
NORTHERN HEMISPHERE
THE G NUMBERED STARS
(NASA-7-M-84774) UuCU iEN'TATION FOR IhE
MACH INE-REAUA,'+L F. VEPS ION JF THE LOW ELL
PROPER M ,,,TION SURVEY NORTHERN HEMISPHERE,
THE G Nk.i1 BEREU
 STARS (NASA)	 19 .)
HC A 02/M F A01	 C SC L 03A G3/89
MAY 1982
WOW 1
tNSSDC/WDC-A-R&S 82-19
DOCUMENTATION FOR THE MACHINE-READABLE 'VERSION
OF THE
I+
ZOWZZL PROPER 410TXON SURVEr ^+
Northern Hemisphere
THE G NUMBERED STARS
j
^I
I^
r+
4
Wayne H. Warren Jr.
i'
May 1982]
3
National Space Science Data Center (NSSDC)/
World Data Center A for Rockets and Satellites (WDC-A-R&S)
National Aeronautics and Space Administration t
Goddard Space Flight Center
Greenbelt, Maryland 	 20771 t
j
r
i'
j
TABLE OF CONTENTS
,- ask
t
Section 1 - INTRODUCTION AND SOURCE REFERENCE ................•.,•.. 1-1
Section 2	 - TAPE CONTENTS	 ....+ ....................•....»•.........•. 2-1
Section 3 - TAPE CHARACTERISTICS	 ..................»...... ► .....•.. 3-1
Section 4 - REMARKS, MOD'IFICATIONS AND REFERENCES ...•. ► .•...,.,..».. 4-1
Section 5 - SAMPLE LISTING 	 ........... .•»»..o»,...•.•...•.».»....»..e 5-1
LIST OF TABLES
i^.
Table
fl
1	 -	 Tape	 Contents	 ...• ............................................. 2-1 f
2	 -Key	 to	 References	 .....».....» ................................. 2-4
3 - Supplemgntary Parallax Codes ....... 2.7 >^
4	 - Key to Magnitude References	 ..»...».•....:......•.......,,...... 4-8 f
5	 - Tape Characteristics	 .......» .................................. 3-1
i;
PRECEDING PAGC- BLANK NOT HMO
a
a
iii
{i
I
SECTION 1 - INTRODUCTION
This Lowell Proper Motion Survey catalog contains a summary of many individual
papers publishes in the Low,41 Observatory Bulletim in the years 1958 to
1970. The data in the machine-readable version include observed positions,
proper motions, estimated photographic magnitudes and colors, and references
to identifications in other catalogs. photoelectric data on the UBV system
are included for many stars, but no attempt was made to find all existing
photometry. The machine version contains all data of the published catalog,
except the Lowell Bulletin numbers where finding charts can be found.
This document describes the machine-readable catalog available from the
Astronomical Data Center. It is intended to enable usors to read and proceus
the data without problems and guesswork. For additional details loncerning
the observing program the source ref'o!Kence and original Lowell Bulletins
should be consulted. This document should be distributed with any
machine-readable copy of the catalog.
SOURCE REFERENCE
Giclas, H. L., Burnham, R. Jr., and Thomas, N. G. 1971, Lowell Propel Motion
Survey, Northern Hemisphere, The G Numbered Stars (Flagstaff: Lowell
Observatory).
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SECTION 2 - TAPE CONTENTS
I
v
A byte-^y-byta description of the contents of the T40V011 proper 11ot,io.n survey
cats!-: is given in Table 1. The suggested format specifications apply to
FORTRAN formatted reads and can be modified depending upon individual
programming and processing requirements. Since data fields are blank where
values are missing, care must be exercised when processing data which have
valid zero values, e.g. color indices, it is suggested that these fields he
road initially with character (A) format specifications and checked for blanks
if they are to be used for calculations or search purposes. Although docimal
points are omitted from the data records for many real numbers, real format
specifications are, given in the table to indicate the locations of the decimal
points, Alternate format specifications are given in parentheses.
Table 1, Tape Contents. Lowell Proper Motion Survey, Northern Hemisphere.
Suggested
tyte(s) Units Format Description
1- 8 -- AS Original G number assigned to the star on
the plate region where it was first found.
Stdrs which were subsequently— found on
later plates were assigned new G numbersi
however, in this catalog all duplicate
observations have been combined and
averaged with the original G numbers
retained.	 Byte 1 of the field always
contains a "G" and byte 5 always contains
a "-".	 The number in bytes 2-4 is the
plate number, while that in bytes 6-8 is
the star number on the plate.
9-10 hours I2 Right ascension, a , equinox 1950.	 Epochs
are given for plate regions in the
original Lowell Bt<letin numbers reported
in the CHT column of the published
catalog,	 Mhese references are not
included in the machine-readable version.
11-12 min 12 a
13-14 sec 12 a
15-17 ° 13	 (A1,I2) Declination, d , equinox 1W.
16-20 ' F3.1 6
21-24 " F4.2 Annual proper motion U.
f.
2-1
IAbI2,L	 -mom
Suggested
U t® (s)	 Units	 Format	 Description
	
2527
	 °	 x3	 The position angle of N, measured in the
normal way from North through East.
I
	25-30	 mag	 F3.1	 mpg.- the estimated photographic magnitude.
	
31-32
	 --	 12	 Estimated color class on a scale of -1
(bluest) to +4 (reddest). Almost all
s*nrs having color class -1 have
subsequently been classified as white
dwarfs. An approximate relationship
between estimated color and UBV colors is
given in the published catalog.
	
33-34
	
---	 12	 Number of observations from different
plate regions contained in the mean. A
value of unity denotes a single
observation from one plate pair.
Actually, there are never as many as ten.
observations, so byte 33 is always blank.
	
35	 ---	 1x	 Blank
	
36-70	 ---	 35A1
	
or equivalent. References for other
sources containing information and/or data
about the star. References are separated
by blank characters and consist ma?.nly of
designations in other catalogs. A symbol
+° following the last reference indicates
additional references in the notes to the
catalog. The reference key is given in
Table 2.
	
71	 ---	 1X	 Blank
72 --- Al An asterisk (*) indicates that there is a
note in the published catalog which gives
additional information about the star.
	
73	 ---	 Al	 A code indicating if the star is on the
parallax program of some observatory, thus 	 to
denoting the possibility that a
trigonometric parallax may eventuallg, be
available. The following codes are
employed: A (Allegheny Ubs.), L (Lick),
M (Leander McCormick), N (U.S, Naval),
S (Sproul), V (Van Vleck), Y (Yerkes). A
digit of > 2 (- n) indicates the star to
2-2
Suggested
B te(s) unite Format Descri Lion
be on the working lists of n
observatoriec.
	 The codes for the n
observatories are listed in Table 3.
74 -- 1x Ilan%
75-79 mag F5.2 Photoelectric V magnitude obtained from
the srtrce given in bytes 95-97.
	
UBV data
are given for reference purposes only and
no attempt for completeness has been made.
Blank if no data reported.
80 1X Blank
81-85 mag F5.2 iD-V color (blank iP no data).
	 Sign always
in byte 81, except for 0.00 values.
86 --- 1X Blank	 {
07_^hYiA i^iag ^r nr ^ ..c r_n	 ♦ s_w _.s_
- 	color c AIdnk if no data).
	 Sign always
in byte 87 0
 except for 0.00 values.
92-94 --- 3X Blank
95-97 --- A3 Reference code for the magnitude source.
The reference key is given in Table 4.
	 A
digit > 2 denotes multiple references
(given in the notes).
	 Notes	 the appended
minus signs on some codes are not
explained in the published catalog.
98 -- 1X Blank
{
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Table 2. Lowell Proper Motion Survey, Northern Hemisphere*
Key to Reference Abbreviations.
AVK	 Alden,, I1 L. and Van de Kamp, P. 1924, Astron. J. 35, 165,
ED	 number with asterisk, Bergedorf B3genbeawegengs-Lex1con 1936,
Hamburger Sternwarte in Bergedorf or the continuation
(Heidi, V. J. 1950,,Astron . Nash. 279, 273).
BD	 number with (L). Luyten, W. J. 1942, PUb,i. Astron. Obs.o Univ.
of Minnesota ii, No. 121 1944, III, No, 40
SPM
	
Luyten, W. J. 1963, Bruce Proper Motion Survey; The y General
Catalogue, Vole. I and Ii (Minneapolis: Univ. of Minnesota).
CI	 Porter, J. G., Yowell, Be I. and Smith, E. 1915, Publ,
Cincinnati Obs. 181 1930, 30.
E	 Ebbighausen, E. G. 1938, Astron. J. 47, 112.
FI, FIX, Fill Furuhjelm, R. 1916, Acta. Soc. Scio Fennicae 48, No. 11 1926,
50, No. 71 1947, Sere A, 3, No. 12.
GL	 Gliest, W. 1969, Catalogue of Nearby Stars, Ver6ff. Astron.
Rechen-Into Heidelberg, No. 22.
GOYAL
	
Goyal, A. N. 1962, Astron. Mach. 286, 196.
GRN
	
Van Rhijn ► P. J. and Plaut, L. 1955, Publ, Kapteyn Astron.
Lab., Groningen, No. 56.
H	 Hertzsprung, E. 1918, Astron. Mach. 207, 171.
HL	 Haro, G. and Luyten, W. J. 1960, Bull Tonantzi,ntla y Tacubaya,
No. 19, 16.
HUB	 Hubble, E. P. 1916, Astron J. 29, 168.
HYD	 Contained in one of the lists published by the Hyderabad
observers in Astron. Nacho, Mon. Not., or Astron. Nach. B.Z.
JO	 Contained i,n one of the many lists of proper motion stars in
the Astrographic zones published in J. des Observateurs,
principally by the Nizamiah and Bordeaux Observatories.
K1	 Karpov, Be G. 1937, Publ. Astron. Soc. Pacific 49, 146.
K2	 Karpov, B. G. 1937, Astron. J. 46, 201.
t
E	 KONIG	 K6nig, A. 1953, Astron. Nach. 281, 107.
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KOPAL Kopal, Z. 1939, 11arvard Bull. No. 911 1 p. 28.
L Luyten, W. J• 1942, Publ. Mtron. Ober., Univ. of Minnesota II,
No.	 121 1944 f 111p No. 4.
L,E Luyten, W. J. and Ebb ghaUsen t K. Or 1937, Astron, J. 45, 188.
f 
LFT Luyten, W. J. 1955, A Catalogues of 1849 Sars With Proper
r Motions Exceatding 075 Annually (Minneapolixi
	
Lund Prams.)
LP Luytent W. J	 19611967, PVhl. Abtron. Obsr. Unit'. 11inne iota;
xxx, Nos. 8, 10,	 11,	 13-18, 201	 1963-1970 1 Proper Motiot;
Survey with the Forty-eight inch Schmidt Telescope
(Minneapolis;	 University of Minnesota).
i	 LPM luytenj W. J. 1941, Publ. Astron. Obs., Univ. of Minnesota X11,
No.	 1.
LTT	 Luytent We J. 1957, A Catalogue of 9867 Stars In the Southern
Xemisphere with Proper Motions Sxceedl ng 012 Annually
(Minneapolist Lund Press).
Luytean. W. J. 1961 : A Cataloque3 of 7127 Stars In the Northern
semi s phere with Proper Mot I onss EXceecU ng 0 1.2 Annually
(LTT 10001-17027) (Minneapolis: Lund Press).
Luyten, W e J. 1962, PI rst Supplement to the LTT Catalogues
(LTT 17028-18635) (Minneapolis; Lund Press).
Mc	 1937, Publ . Leander McCormick Obs . , Univ. of VI rgi ni a vxz .
.,
ML	 McLead, N. W. 1939, Pop. Astronomy 47, 455,
OST	 Oosterhoff, P. Th. 1936, Astrophys. J. 83, 340.
PUL	 Deutsch, A. N. 194D, Publ. de 1 1 0bs. Central a Poulkovo,
Seri a xx, zv.
R	 Rosa, F. E. 1925-1939, Astron, J. 36-48.
RAD	 1934, Radcliffe Catalogue of proper Motions in the Selected
Areas 1 to 115 (London).
S	 Strand, K. Aa., Lenham, A. and Owen, T. 1958, Astron J. 63,
337.
T	 1955, Ann. de 1 1 0bs. Astron. Toulouse XXTII.
VM	 Van Maanen, A. 1915, Astrophys. J. 41, 187.
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VM1
	
Van Maanen, AR 1938, Astraphys. J. 8, 8, 27 ('able 1).
i
VM2
	
Van Maanen, A. 1938, A.^^1:rophya. J. ee, 27 "iblm x)
VMW	 Van Maanen, A# and Willis, H. C. 1930, Contr1b, Nt. Wilson
Obs o , No. 412,
W	 Wolf, M. 1919, ver'6M 8bornwarbe zu mel delbarg 7 0 No, 10l
1919»1929, Astron. Nach. 209.236.
Y	 Sohlaainger, F. and Barney, X. 1939-1959 0 Yale Zone Ca baxlogum'.
Tra#ris. Aetron. Olds., Yale Univ. 11-14, 1627.
4
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Table 3. Lowell Proper Motion Swirmy Norbhorn Item4sphmra,
G001-027 Ti / S G063-052 S P A G141-004 td,'YtB
G003-033 LP S P Y G063-053 S,A G142-052 LAY
G005-028 LO Y G066-032 Leh G144-025 NOY
G006-030 L OA G067-037 S PA G146-058 L,AON
G006-042 S IA G068-024 S P A G149-081 L,jY
.
6007-017 L,Y,N
G008-008 N,A
0008-055 Y, S
G010-050 BOA
G012-021 LOA
G012-043 SPA
G013-026 LOA
G013-035 L/A
G018-016 BOA
G019-020 LOA
G019-024 SPA
G021-015 LIN
G022-018 SIA
6022-022 SOA
C-AOA—n1nT
^ NYf+'^ —YIY	 rf ^
G024-023 SPA
G025-022 N,A
G026-009 YPA
G026-010 YPA/LPN
G028-043 A,N
G029-038 L,N,S
G033 .049 A,N
G034-015 YPNOL
G035-029 LIN
G036-031 SPA
G044-040 SPA
G045-020 BOA
G046-001 SIA
G049-033 LOA
G050-004 SOA
G051-015 LOY
G054-023 S,A
G055-024 BOA
G057-029 LOA
G060-032 SIA
G060-054 LOY
G061-021 LIN
G062-015 LOY
G062-053 LON,S,A
G063-034 SPA
G069-047 YIN,L
G074-007 A,Y
G077-031 LIN
G087-007 NPAOLOS
G087-008 YOL
G087-012 $,A
G087-028 NPL
G087-029 NIL
G087-043 SIA
G089-019 SPA
G093-048 N,A
GG',"*-059 Ley
Gd*,/-005 N,A
G097-042 S,A
G097-047 SoL
G099-010 YON
G099-017 LOA
G099-033 LONOY
G099-047 LOA
G102-022 SIA
G104-037 BOA
6104-049 SIA
G105-023 NOY
G107-070 LOY
G116-052 LIN
G119-052 A,S
G120-045 L,A,N
G120-068 SPA
G121-027 NOA
G125-029 S,A
G126-004 S,A
G126-027 N,A
G128-007 Y,A
G130-005 S,A
G130-006 SPA
G130-043 YON
G136-103 NOS
G137-078 S,A,N,L
G138-025 YIN
G139-039 YIN
G150-041 SPA
G164*^;'464 SPA
G164-065 S,A
0164-071 SPA
G166-053 SPA
G170-012 Y,A
G170-055 $,A
G171-010 L,A,S
G171-019 SPA
G171-040 BOA
G171-048 S,A
G173-053 S,A
G175-034 Y,A
G176-011 SPA
G182-036 L,Y
G185-018 LOY
G185-037 L,S,A
G186-031 LIS
G191-051 SPA
G195-017 SPA
G195-018 SPA
G195-019 LOA
G200-016 BOA
G202-045 S,A
G203-051 SPA
G204-027 SPA
G205-030 SPA
G210-048 BOA
G216-016 SPA
G217-007 SPA
G221-005 YPA
G225-067 A,Y,L
G230-026 S,A
G231-019 SPA
G231-043 LOA
d
G235-036 SPA
G235-049 S,A
G238-044 LOA
G259-021 Y,L,N
x;
0
x
G063-036 S P A	 G140-024 S,A
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Table 4. Zowell Proper MvtI on Survey, Northern Nemisphors,
f
Magnitude Source Worence Kay
1 Eggen, V, ,7. 1943, Astron. +7. 68, 483,
E2 Eggen, 0. x. 1966, Royax Obs, Bull, No,	 120.
Eggenr 0. is 1968, Aetrophys, i7. Suppl.	 1 6, 97 (No, 193).
34 99gen, 0. is 1969 1 Astrophyar, J. Suppl.	 19, 31 (No. 168).
R5 Zggen, oar a, 1968, Aetraphyg . +7.	 153 1	 95.
EG1 Eggen, D. d. and Greenstein, d. L, 1965, AatrophyV, J,	 1^	 1, 83.
EG2 uggen, 0, r7, and Greenstein, 0, L. 1965, Astrophysr. J. 142 0 925.
SG3 nggen, 0, is and Greenstein, J. L. 1967, 40 trophgs. J,	 150, 927.
ES Eggen, 0• is and Sundage, As 1967, Autrophya, J. 148, 911.
..^., ,, r__	 itlGe	 itmh>Ann7+r^a_	 Ica	 0jnll1- 1
S1 Sandage, A. 1964, AstrophyS. is 	 139, 442.
S2 Sandage, A. 1969, Aatrophya, 410	 158,	 1115.
SK Sandage, As and Kowa., C. 1962, private communications.
WG Gliese W. 1969, Catalogue of Nearby Stars, veroff. Astron.
Rechen-wrn.Tha Nad del bergi No. 22.
WA	 Wanner, i s Va 1964, Ph* D, Thesia, Harvard Miversitx.
w
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SECTION 3 - TAPE CHARACTERISTICS
The information contained in Table 3 is sufficient for a user to describe the
indigenous characteristics of the machine-readable .Lowell Proper Motion Survey
file to a computer. Information easily varied from installatian to
installation, such an block sizai (physical record length), blocking factor
(number of logical records per physical record), total number of blocks, tape
density, number of tracks, and internal coding (EBCDIC, ASCII, etc.) is not
included. This information should always be supplied if secondary copies are
transmitted to other uuers or installations.
Table 5. Tape Characteristics. Lowell Proper Motion survey, Northern
Hemisphere,
,wr
NUMBER OF FILES .... ► ......•.•....•...,.......•.•...•.. ► »....•....:	 1
LOGICAL RECORD LENGTH (BYTES) ................•.•........ .........	 96
RECORD FORMAT .......... ► .+•.••.+.. ...:.. ► ............ ► ... ► ...... ► 	 FBA
TOTAL NUMBER OF LOGICAL RECORDS .................... ......• ► ......8969
i block length (last block may be short)
m
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SECTION 4 - REMARKS, MODIFICATIONS AND REFERENCES
The machine-readable version of the Lowell Proper Motion Survey, Northern
Hemisphere was received on magnetic tape from the Ce;Itre de Donndes
Stellaires, Strasbourg. As received, the catalog consisted of 80-byte logical
records with multiple records for stars having photoelectric data. The
following modifications were made to assure easier data processing and greater
uniformity with other computerized catalogs
1. The first record, containing only the word "MUCAT", was deleted.
2. Multiple 80-byte records were combined while deleting a test digit in byte
80 indicating an additional record, and redundant G numbers on multiple
records were removed. The restructuring resulted in the current 98-byte
record.
3. The machine-readable catalog contains 0989 records. A count of the stars
in the published catalog (113 Pull pages with 75 stars per page and 68
stars on last page) gives 89931 however, stars are missing on pages 28, 29
and 42, resulting in 8989 stars total.
4. Preceding_ zeroes were added to the G numbers to match the published
catalog.
S. There was no distinction between blank and 0.00 color indices. Initially,
all zeroes were converted to blanks for B-V and U-B, then the published
catalog was scanned for valid 0.00 values and the values were added for
the appropriate stars.
6. Plus signs 97are added to the declinations (byte 15), the color class
positive values, and to all positive color indices.
7. The following miscellaneous corrections to the published catalog were made
to the machine file:
	
G066-036	 photoelectric data deleted as per published version
	
G213-017	 d° corrected from +'39 to +37
	
G128-032	 added BD+32 4584-5
REFERENCES
Giclas, H. L. 1958, Lowe11 Obs. Bu11. 4, 1 (No. 89).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1961, Lowe11 Ohs. Bu11. 5, 61
(No, 112).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1963, Lowe11 Obs. Bu11. 6, 1
(No. 120).
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REFERENCES (continued)
Giclas, Its L., Burnham, R. Jr. and Thomas, N. G. 1964, Lowell Obs, Bull. 6,
103 (No. 122).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1964, Lowell O,hs, Bull. 6,
135 (No. 124).
Giolas, H. L., Burnham, R. Jr. and Thomas, N. G. 1965, Lowell Obs, Bull. 6,
197 (No. 129).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 196G, Lowell Obs. Bull. 6,
233 (No. 132).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1966, Lowell Ohs. Bull. 6,
271 (No. 136).
Giolas, H. L., Burnham, R. Jr. and Thomas, N. G. 1967, Lowell Obs. Bull, 7,
1 (No. 138).
Giclas, H. L., Burnham, R. Jr. and Thomas, No G. 1967, Lowell Obs. Bull, 7,
31 (No. 140).
Giclas, H. L., Burnham, R. Jr. and Thomas, No G. 1968, Lowell Ohs. Bull. 7,
67 (No. 144).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1969, Lowell Obs---Bull- 7,
129 (No. 150).
Giclas, He L., Burnham, R. Jr. and Thomas, N. G. 1970, Zowell Obs. Bull. 7,
149 (No. 151).
Giclas, He L., Burnham, R. Jr. and Thomas, N. G. 1970, Lowell Obs.'Bull, 7,
165, (No. 152).
Giclas, H. L., Burnham, R. Jr. and Thomas, N. G. 1971, LoHTell Proper Motion
Survey, Northern Hemisphere, The G numbered Stars (Flagstaff: Lowell
Observatory).
j	 Giclas, H. L., Slaughter, C. D. and Burnham, R. Jr 1959, Lowell Ohst. Bull. 4,
136 (No. 102).
I
4-2
SECTION 5 SAMPLE LI:STXNG
The coMple listing given on the following pages contains logical data records
exactly as they are recorded on the tape. Groups of records from the
beginning and end of the catalog are Illustrated# The beginning of each
record and bytes within the record are indicated by the column heading index
across the top of each page (digits read vertically),
i
k
)tj
H
!I
}F
i^
i^
j,
^t
S-1
1,. r--. -+	 rt^-r
.. r.O
—an ,
wo.a
••otn
Ma#
1.,aM
-aN
.rQO
0101
MCI*
N N 1) f^ I^qMtn W M 0
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MM
CA
.n+► co N
t
AO N ka cn 1I- M
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9 C;iCOON 0 + + + + OCOtD
NO N'1 N a► YO Ar
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OCD" * * + ;
c0O 1
I%CM CM 0~► M •mowMO N tai} YA 11^
Etna CO •: rv1 t70 O N O 01
IrN M It t 1/ N ^► * N tn^,
naW01
WW
O 1► O 11 +%O+''N
,aN in ,+WCN ^ MOa M .0l co O r-In01 1_ D' cr to IIy Y Otn
nr4t w N + n a # 1
imm u 1 + ca
LAXIV .4 in
t` nrr4 * a ^f0•i o"-1 0 11
U1 — to u N N to m ::r t0
anrrn 4m Q W N i ,.•
a ^n .n M N J& a V N to N N NH W ^+ ca H 1 N ++ 104 H w + im ydtn a ^
Cu -P t7 - CO n ct to O N O N to co O N
*M O cf 0 0 0 0- w N N N N N r+1 M
W .P(4¢r- 0O r%O O0 O0 O0 O0 O0 u 01• OO OO 0O 0O OO O0 O0 4
cd D'O w rr) - - w n w 0 fD w w - w •+ w w ty
W	
N NMw H to H H N H H CH H H H H H H H H H
.4 Mh H to H H H H H N 04 H H H H H H H W
H	 O DfM*1 0 + a s r•1 a a 0 04 N .i a s , i a H
0.2
H M D N ^ - N- N w w y N w .^ •. w .^ .. r., r. w .+ .. .. .+ N w .+ .. N N «•
leg
	O rMrIN N N N M N w w w N N r N M N N fr1 0- N r'1 N M N rh N N M N^77 O M^; + + b + + + + + + + + + + + + + + + + + + + + + + + + + +	 'yO M fn a 0 D' 0 D W M n N- N 0 n :.1' W 0 to u1 h m n to Pe n CO N O n M f17N01 In D• O 0 t0 0 01 N w m N 0 m 0 a 0 iD W N M to W to w M- to In 0 0ca NCO - ^. w w .+ - w w - w w w w — t+ w w « .• «• - w •.. - - w
W N NN O U1 W l71 N T M m N w •" a O1 O 4 W M n 0 N w to M- h 0 -
h,	 O W NW O h CO M h w - M 01 M to 0 O N M M cP 1% W W O N M M M M N M N
a H NU1 - •• •• N V. N N w •,.
LL O H Nc! - h N► tT 01 P 0 O M 0 0 h N . h M w M N h r O CD W h CD DY M M M M
th CH q NN M N N to N N M M a M
0 N a N N M N t0 N m M N 0 N N N M 0 M 0
H 0
ra	 ,.j w h co o N-
W N m U NO M d M M O -P M, N 7 Ul W N v- M O in M Ph OD u1 In M P% N O M — to —
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